JGl==

DOE JOINT GENOME INSTITUTE

Joint Genome Institute's
High Throughput
Production Sequencing
Program

Susan Lucas
DOE Genome Contractor & Grantee Workshop
1/31/02

US DOE Joint Genome Institute



JGl==- -
E— Outline

DOE JOINT GENOME INSTITUTE

 Production Genomics Facility (PGF)

 Production changes

e Future of PGF Production

US DOE Joint Genome Institute



E o US DOE Joint Genome Institute

01 I Production Genomics Facility (PGF)
DOE JOINT GEMNOME INSTITUTE

US DOE Joint
Genome Institute

Based in Walnut
Creek, CA
~250 FTEs
~$65M annual
budget

250 FTE’s total

D EPAHTM ENT

150 FTEs PGF ‘ '. Il g5 oreneRay
60 FTEs LANL  [FEASCSEs R LA
25 FTEs SHGC
o FTEs LLNL

10 FTEs ORNL
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Production Genomics

JG

DOE JOINT GENOME INSTITUTE

*Fugu draft : _
completed October CI’ObIaI
2001 :

«Ciona draft in
progress

*JGI| mapped &
sequenced regions
of mouse syntenic to
human chromosome
19

*Tools being
developed for whole
genome comparison

US DOE Joint Genome Institute




Burkholderia Cytophaga
cepacia hutchinsonii

Microbial Genomes
October 2000
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E E— Production Genomics - Finishing
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Chromosomes

5,16,19 will be g\ ﬂqﬁman
finished within next & 3 gerome’,

12 months

«Stanford finishing
Chromosome 5 &19

*LANL finishing
Chromosome 16

US DOE Joint Genome Institute
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E = Current Production Pipeline
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Input DNAS
Production FTE’s V
Libraries — 10 Capillaries
‘RCA -9
Capillaries —17 «Whole Genome  * Amplification -MegaBACE 1000
Shotgun * Sequencing Chemsitry  .\jegaBACE 4000
*BAC,Cosmids e Clean-up
Production Support /
» Data Analysis — 4 F;“\ Data Pass @
« Production Analysis
Instrumentation — 6
* QA/QC -1 «Order and Orientation of
* Production contigs

Informatics - 7 «Assembly verification
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Online tracking of progress — LIMS
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Online tracking of progress — LIMS
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Online tracking of progress — LIMS
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Online tracking of progress — LIMS
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MegaBACE Array QC

Main Pags
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|5 |aDEzel 643 663 07jz5iz001 643 663 |3 427
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|4  |aDEZSE 672 has n7jesizonl 672 has 2 427
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B I Production Changes

DOE JOINT GENOME INSTITUTE

Implementation of Rolling Circle
Amplification (RCA) - May ‘01

MegaBACE 4000 — December ‘01

US DOE Joint Genome Institute



E = - Rolling Circle Amplification
H I D RCA
DOE JOINT GENOME INSTITUTE

29 DNA polymerase
eTempliPhi

-Isothermal reaction
-Highly processive
-Random hexamer priming
-Strand displacement
-Geometric amplification

/

&
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E = - Rolling Circle Amplification
H I D RCA
DOE JOINT GENOME INSTITUTE

29 DNA polymerase
eTempliPhi

-Isothermal reaction
-Highly processive
-Random hexamer priming
-Strand displacement
-Geometric amplification

/
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In Summary:

3 days — 2 days
 Reduction of:

Robots

Space

People

Steps

Comparison of SPRI vs RCA:
Protocols

SPRI

Solid Phase Reversible
Immobilization

RCA

Rolling Circle
Amplification

Inoculate from Glycerol Stocks Glycerol Stock Transfer

18 hour Growth — Higro Incubator Heat Lysis
- Addition of RCA Mix

18 hour Incubation

Lysis

Overnight Freeze
90 minute Centrifugation
Transfer Supernatant Heat Inactivation
Addition of PEG and Magnetic Beads QC - Agarose Gel
Incubation on Magnets
6 — 70% ETOH Washes
30 minute Air Dry
Addition of Water
QC - Agarose Gel

US DOE Joint Genome Institute
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E R (D QC Agarose Gels:
ROE JANT GENQM'E |-msnmm Amplification vs Purification

SRR R R PO S AR
. . s L . g

SPRI

- B S ——
1 [

RCA

e 0 0
|

o e e sl cedE JlT e s s saes s e e r s s
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DOE JOINT GENOME INSTITUTE

RCA Production Line

«Combine Amplification and Chemistry Groups to 1 lab

* Built a simple automated process with 3 steps:

1) RCA
2) Sequencing Chemistry
3) In House ETOH/Bead Clean-Up

«Control DNA template concentration
sDecrease contamination

*Maintain a 384 well production line

US DOE Joint Genome Institute



RCA Automation

DOE JOINT GENOME INSTITUTE

« RCA
«  TempliPhi

! 1

2. Sequencing Chemistry
o ET Terminators

Hydra twitr B — PE Thermocyclers
1 Cavro Dispense System

3. BET

e B ETOH, TE ]
ead, ETOH, TEG Biomek FX

US DOE Joint Genome Institute
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E Bl Result of Production Changes
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RCA SPRI Change
Days 2-3 5 Increase turnaround
Steps 10 17 7 fewer steps
Space 1,150 sq ft 3500 sq ft 33% space reduction
# Phred 20 bases/day  35M 20M 75% increase
Pass Rate 94% 84% 12% increase
Read Length (g>20) 640 510 130 bases, +25%
FTE’s* 9 20 11 FTE reduction

US DOE Joint Genome Institute
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Production RCA Results
Read Length

Q20s in Millions

RCA vs SPRI Read Length Comparison

1000 700
| © 600
800 W ~ 500
600 + + 400
400 + - 300
200
. 100

0

> LL I. “
0 _
;fzﬁ )
') \\)

$ ¢ p g
® & o‘y’\o o o@é\ &
(.OQ,Q é QQ’ '3(0'

Months

mmm SPRI Q20Total mmm RCA Q20Total —a— SPRI Readlength — i RCA Readlength

Avgerage Read
Length

US DOE Joint Genome Institute




E = - Production RCA Results

E 1 I Pass Rate
DOE JOINT GENOME INSTITUTE

RCA vs SPRI Pass Rate Comparison
@ 1000 ¢ - 100.0%
2 800 | W - 80.0% o
§ 0]
600 + -~ 60.0%
= 7
w 400 + +40.0% @
S o8
S, 200 | I I . . 4 20.0%
0- 0.0%
3 S & ¢
N4 30(\ » \‘90 6‘\0 xo Q, 6\\0 \}?’6
v @ o S < >
@@Q % QQ’ D
Months
mmm SPRI| Q20Total mmmm RCA Q20Total —a— SPRI Pass Rate — @ RCA Pass Rate
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—_— MegaBACE 4000
DOE JOINT GENOME INSTITUTE

nstrument Control Manager - MegaBACE [Sequencing] JGIEIkinG7_27_01Run01
File %iew QOptions Templates Configure Help

Sample Mame: MO4

E B B [+ B [ & B | s [IE [10 [11 [z J13 J14 15 [1s Jir [18 [19 Jao [21 Jzz2 [z23 24

| Plate Setupl Instrument Control Run Image

For Help, press F1 [Walue Fange [Fiun time: 074min:59sec Full Fun Time: 160 minl MUM [07/27/01 [02:36 PM

US DOE Joint Genome Institute
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MegaBACE 4000

i -::Insllumenl Control Manager - MegaBACE [Sequencing] JGIEIkinE7_27_01Run01

File %iew QOptions Templates Configure Help

Sample Mame: MO4

[1

B

[3 4 1B B |7 IE IE [0 J11 J12 [z J14 15 [ [z T8 [13 Jeo [zt 22 [zz [ez4

Plat:

For Hel

OLC11ES_ x& well DOl 17E544= OLCOO1Z FUT ]

So0o0
CACC TCAGATGG GGG CAaTCCAGC TG cC CCC T TG CTT TEEGCACCTERCECETTT
l M fmfw\;o
o fﬁUYl
loaoo
510 540 Es0 =70
G TS TC TG CCACG TGCCTATATGGEGETGEGGAG GGCAG TTACAGAGGAG TTTGTGGGCAC T 1oo
Lo

E=0 E=0 =00 =10 sZ0 &0 50
CAECCTEZCATETAGTC TCT GCTCCTT AGCCC TG CAGE TT ATATATTT GCTATAG ACCACTT TCT 2 E=TZCTC

[=1=1n=) [=hrlul [=1=]ul Fo0 b R TEQ FEO

70 FEO FEQ aras)
CCACATTEE L ZEOC Az G GCTTECATC 200 TECGET C AZGAGT COA AR C As T

US DOE Joint Genome Institute
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Throughput Plan:

21 MegaBACE 4000
DNA Sequencer

63 MegaBACE 1000

Sequencers run 5+
days, 24
hours/day

Current month;
700 Mb Q20/month

Goal :
1Gb Q20/month

MegaBACE 4000

i -::I lllllllll Control I Manager - MegaBACE [Sequencing] JGIEIkinG7_27_01Run01 M= e
File %iew QOptions Templates Configure Help

Sample Mame: MO4
B B [+ B [ & B | s [IE [10 [11 [z J13 J14 15 [1s Jir [18 [19 Jao [21 Jzz2 [z23 24

E10 Ea0 E&0 E70
= TCTC TECCACE TECOCC TATATGEGE GG TG G GL = CECAETTACLGAGZAG TTTGZTGEGECACT T.

E=0 E=0 =00 =10 sZ0 &0 50

[=1=1n=) [=hrlul [=1=]ul Fo0 b R TEQ FEO

L LV s S LN . A o S AL
Plati T FEO =l Fra

US DOE Joint Genome Institute
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Averages over January

MegaBACE 1000
Pass: 90.43%
Read: 603.72

MegaBACE 4000
Pass: 88.54%
Read: 590.17

MB4000 vs MB 1000 Comparison
Read Length & Pass Rate

Pass

100.00

90.00 —+
80.00 —+
70.00 +
60.00 —+
50.00 +
40.00 +
30.00 +
20.00 +
10.00 +
0.00 -

Comparison of Mega BACE1000 vs 4000
Read Length and Pass Rate

S 9 & I I I I I I I IIIIIEIY
QQQQQQQ@Q@G@/\@Q@QQQQ@@Q@Q

ORGSO SO SR RO
January
| Pass - 1000 == Pass 4000 Read-1000 —x—Read - 4000 |

o BN W A @ @
8 8 8 8 8 8 8

Readlength

US DOE Joint Genome Institute
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Throughput Goal Summary

120 BAC Libraries (120 —
230kDb)

250 384 well chemistry plates

1000 96 well or 250 384 well
sequencing plates

Average Pass Rate: 90%
Average Readlength: 600
~60 million q20 bases

US DOE Joint Genome Institute
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=

10

2l
=

=
i

=
=

e
o

Daily Q20 bases (in millions)
MegaBACE 4000
INulmb?ronZIO Baltsesl .
MegaBACE 1000

_._L_,..I..uliwlnlllnl" “" M“ """M "M“mm "M"W"w i ““ “

=
T

[ o
i
T

b=
=

moo o oL o L Y S 0

—
n
T

-
i:

=
n

99 Aprac-,run._lul Aug Sep Oct Moy Ded0 JarFeb Mar Apr Mav Jun Jul Aug Sep Oct Moy Ded1 JarFeb Mar Apr Mav Jun Jul Aug Sep Oct Moy Ded2Jan

Date
April 1999

Months

US DOE Joint Genome Institute

January 2002
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JG S— Future Of PGF Production

DOE JOINT GENOME INSTITUTE

Production:

* Phase out MegaBACE 1000
14 MegaBACE 4000

250 384-well plates/day
*Focus on Quality with increased production

Seqguencing:
» 1 Gb g20 Sequence/month
* Continue work on Chromosomes 5,16,19
» Microbial Genomes
 Other Large Genomes
« Xenopus
*Poplar

US DOE Joint Genome Institute
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Next Microbial Targets

Agrobacterium tumefaciens
Azotobacter vinleandii
Bifidobacterium longum
Clostridium thermocellum
Dechloromonas aromatica
Ehrlichia canis

Ehrlichia chafeensis
Geobacter metallireducens
Haemophilus somnus
Lactobacillus brevis
Lactobacillus casei
Lactobacillus delbrueckii ssp.
bulgaricus

Lactobacillus gasseri
Lactococcus lactis ssp. cremoris
Lactococcus lactis ssp. lactis
Leuconostoc mesenteroides
Methanococcoides burtonii

Microbifer degradans
Oenococcus oeni
Pediococcus acidilactici
Pseudomonas syringae pv.
syringae

Ralstonia eutropha
Streptococcus suis
Streptococcus thermophilus
Trichodesmium erythraeum
Brevibacterium linens
Pediococcus pentosaceus
Rhodospirillum rubrum
Psychrobacter
Exiguobacterium
Desulfuromonas acetoxidans
Desulfovibrio desulfuricans
Ostreococcus

Thalassiosira pseudonana diatom
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